Using a newly assembled dataset spanning from 1820 to 1998, we study the relationship between the occurrence and cruelty of episodes of mass killing and the levels of development and democracy across countries and over time. We find that massacres are more likely at intermediate levels of income and less likely at very high levels of democracy, but we do not find evidence of a linear relationship between democracy and probability of mass killings. In the XXth century, discrete improvements in democracy are systematically associated with less cruel massacre episodes. Episodes at the highest levels of democracy and income involve relatively fewer victims.
When human lives are endangered, when human dignity is in jeopardy, national borders and sensitivities become irrelevant. Whenever men or women are persecuted because of their race, religion, or political views, that place must -at that moment -become the center of the universe. Elie Wiesel

I. Introduction
The 20 th century closed with many lamenting civilian killings by the state (including genocide) as its greatest evil. By one estimate, governments killed as many as Even granting that it is a great evil, however, why should development economists study mass killings when a vast literature by political scientists and other researchers already exists (see references in Charny,1999 , as well as our own bibliography)? The first reason is the broader definition of development increasingly adopted by many academics and development practitioners, which includes many aspects of well-being besides just measuring GDP. Freedom from the risk of being killed by the state, and freedom from having your "group" being the target of violence, is surely an important component of social well-being. The second is that political violence has major consequences for economic development even in the narrow sense, sometimes with decades of development efforts undone by outbreaks of violence. The third is that the likelihood of political violence may depend on economic incentives and behaviors. Due to such considerations, political violence (especially civil war) has recently become a major subject for research among economists. Although we are cautious in thinking that economic research can develop a comprehensive understanding of such a complex problem, we share the interest of the economics of violence literature in understanding the determinants of the many forms of political violence. This paper represents an important extension of that literature, as the phenomenon of mass killing has received little attention so far in the literature by 1 Rummel (1997) . 2 Some references from the large literature by economists includes Collier (1999) , Collier and Hoeffler (1998 , and 2004 , Azam and Hoeffler (2002) , Stewart et al. (2001) , and Reynal-Querol (2002a and economists. Like civil war, mass killings seem a priori likely to have huge economic consequences, and to possibly be influenced by economic factors. More over, mass killings are one of the main components of definitions of "state failure."
Economic development is potentially a two-edged sword for mass killings of civilians by the state. On the one hand, economic development leads to increased education that might promote greater tolerance of other groups besides one's own. From a more cold-hearted calculation, economic development is an increase in the productivity of labor and hence the value of human life. On the other hand, economic development brings advances in technology and social organization that lower the cost of mass killings. Murderous political leaders can use advanced technology and social organization to kill.
One factor that might resolve the ambiguity between development and massacres is institutions. Good institutions will presumably increase the likelihood that technology and organization are used for benevolent ends. The most obvious institution that has been developed to ensure benevolent governments is democracy, which places limits on the ability of the executive to carry out destructive acts against the electorate. Indeed, one of the most famous hypotheses about genocide is that "power kills; absolute power kills absolutely" These are the questions that motivate our study.
The contribution of this paper is twofold. First, using historical records and sources, we compile a new dataset listing occurrence and cruelty of episodes of mass killing by the state over the XIXth and XXth century. We then couple this information with historical series on the extent of democracy and on GDP and conduct a systematic analysis -to our knowledge the first of its kind -of the relationship among these variables.
The paper is structured as follows. Section II discusses the definitions of our main variables and section III describes data sources and summary statistics. Sections IV and V discuss regression results and robustness checks. Section VI concludes.
II. Defining mass killing episodes
In the process of identifying episodes of mass killings of civilians by the state one has to confront the question of defining genocide. There are many contentious issues in this field. First, a number of scholars − especially in the past -have disputed whether comparative analysis of genocide is at all meaningful, given the unique characteristics of each episode, however genocide is defined. Nonetheless, more and more scholars have recently advocated the use of comparative research on genocide as an instrument to understand which underlying conditions are more likely to put a polity at risk. In the words of Barbara Harff, one of the most prominent scholars in the current literature, "All cases have unique properties but also share some discernible patterns with others, from which social scientists can identify some common sequences and outcomes" (Harff, 1992, p. 30 (Chalk and Jonasshon, 1987) .
A complementary approach is that of classifying genocides based on the motives of the perpetrators, whether these were desire for revenge -as it was typical of ancient times (examples are the massacres perpetuated by Genghis Khan); an accessory to military conquest, as it was often the case in the middles ages; or a means to monopolize power or to impose an ideology (Smith, 1987 The word genocide has become politically explosive, with states threatening reprisals against other states that publicly identify a historical episode as a "genocide".
Other political activists have watered down the definition to label almost any government policy (abortion, economic sanctions, monetary policy) as "genocide" against some group. A search on the word "genocide" on Yahoo turned up 141,000 web pages.
To stay out of politics while at the same time communicating clearly, we adopt the following compromise. Throughout the paper we refer to episodes interchangeably as "mass killings" or "massacres". We do not intend this wording to be a euphemism for "genocide," since we not believe that all episodes in our sample were genocides. We simply avoid the loaded word "genocide" altogether. We adopt the broad definition advocated by Charny in the paragraph above for "mass killings. Unfortunately, there is likely to still be some association between probability of inclusion in the sample and our right-hand side variables. Societies that are more democratic, and thus have freedom of speech and press, are more likely to record any episodes of mass killings, while authoritarian societies may keep mass killings a secret from the history books. This is likely to generate a selection bias against mass killings that occur in less democratic societies.
In addition, societies at a lower level of income are less likely to have information on the democracy level of their regime, or they are a colony of another nation and so are not counted in the democracy sample. Low income also makes it more likely that income itself will not be recorded. Hence our sample that includes observations on mass killings, development, and democracy is likely to under-represent low-income societies. However, these problems are common to similar cross-country studies.
III. Data description
Our income data are drawn from different sources. index is measured on a scale from 0 to 10. Its construction is described in detail in Appendix I. Mass killings episodes are listed and described in Appendix II.
IV. Descriptive analysis
We first present some descriptive analysis of the association between development, democracy, and mass killings. In the following sections, we will discuss formal econometric analysis of the data. Arranging the data by decades allows us to strike a reasonable balance between being 6 We should also note that some definitions of democracy (a regime could be defined democratic if it does not commit massacres, genocides, etc) would be tautological in the context of this paper (Jonasson, 1990) .
able to link episodes of mass killings to income levels relatively close in time and avoiding a misleading multiplication of observations that would occur, for example, with annual data.
To identify massacres we use a dummy for those years and countries in which a mass killing episodes occurred. In our setup, this amounts to having an indicator variable taking value of 1 if a massacre occurred in the decade. In this sense, this dummy measures the frequency of mass killings but not their magnitude, as it does not use information on the number of victims. We then present data on the estimated numbers of victims associated with each episode. These estimates are usually given in the original bibliography as a range of estimated victims, and we take the mean of the minimum and maximum of the available estimates.
To summarize the interrelationships among democracy, development, and mass killings, we segment the sample of more than 1000 observations into quartiles of income Again, we see some hints of results we will explore further -the relationship with income seems nonlinear, and controlling for income, democracy does not seem to have a straightforward relationship with the likelihood of mass killings. Overall, it is clear that the likelihood of mass killings is lower than in the rest of the sample at the highest quartiles of both democracy and income. We next turn to data on the magnitude of mass killings.
Consistently with the setup of our dataset, we measure the magnitude of killings as the average number of victims per decade. Figures 3 and 4 plot the average number of people killed by decade by democracy and income quartiles. 8 The average number of victims appears to decrease monotonically with income per capita in the whole sample. Interestingly, the highest average number of victims is not recorded at the lowest level of democracy (totally authoritarian governments) but at intermediate-low levels of democracy (second quartile). A look at sheer magnitudes returns a frightening picture (figure 5): our data suggests that an estimated 70 million people were killed in the past two centuries by non-democratic governments (first and second quartiles of democracy).
In general, high democracy appears to be the single most important factor in avoiding large magnitudes of mass killings, as the highest quartile of the sample in democracy 7 Note that, as in the regression setup, these are decade average data. Thus, it only takes one mass killing in a year to identify a whole decade. 8 The number of victims was assigned to decades as follows. We first calculated the average number of victims per year in each episodes; then we apportioned the average annual number of victims to the decades accounts for only 0.1% percent of all the killings. These unconditional associations confirms Rummel's hypothesis that authoritarian power is an important predictor of large-scale killings. The contrast with the conclusions on frequency highlights the fact that killing episodes at high levels of democracy and income involved relatively few victims.
Another noticeable feature of the data is that a small number of episodes accounts for the majority of killings in the data. The five largest episodes -China 1850 -73, 1920 -48, and 1949 -53, the USSR 1930 -38, and Germany 1933 for 71 percent of all killings, and these episodes involve only three polities. 10 In order to avoid the obvious problems that this characteristic of the data would create in tobit regressions, we use as dependent variable the logarithm of average killings per decade.
Finally, there were some well-known large-scale killings on which we lack complete data on income or democracy, and are therefore excluded from the data. 
V. Econometric analysis of mass killings
V.1 What makes mass killings more likely?
We first analyze the association between the probability that an episode of mass killing occurs and our main variables of interest, the levels of development and democracy of a country. We report estimates in table 2, where the dependent variable spanned by the mass killing. Because of this convention, information on the intensity of each episode cannot be captured by our data. 9 Simple correlations suggest that this is the case also in each century. 10 The USSR 1930-38 episode is split between low and medium development because of rising Soviet income in the 30s.
takes value of 1 if at least an episode of mass killing occurred during the decade and 0 otherwise.
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Due to the length of the time period considered, the number of variables that we can use as regressors is limited. Our main independent variables are average (log) per capita GDP over the decade (LNGDPPC, interpolated when missing) and level of democracy (DEMOCRACY). We also include in all of the regression a dummy for the XXth century to account for possible systematic differences in the occurrence of mass killings in the two centuries, as well as the log of the country's population to control for some basic country characteristics.
Although we experiment with a number of specifications, we should note a priori that teasing out the independent effects of income and democracy on mass killings might not be straightforward, since the correlation between the two variables over the whole sample is quite high (0.55).
One of the widely held tenets about mass killings is that democracy can prevent them (see for example Chalk and Jonassohn, 1990) . We find that, when included alone in the regression, the level of democracy is significantly associated (at the 10% level) with a lower occurrence of mass killings (column 1). Nonetheless, and quite surprisingly, when we include income per capita in the regression, DEMOCRACY ceases to be significant.
We have seen that the unconditional relationship between frequency of mass killings and democracy is not monotonic. This suggests that it might be helpful to control for democracy in a flexible form. Consistently with the picture in figure 2, when we include indicators for democracy quartiles, mass killings appear to be relatively less frequent in the second and fourth quartile. Nonetheless, the estimated effects are not significant once we contemporaneously control for income levels (columns 5).
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Similarly, a dummy identifying those countries with democracy above the median in the sample is not significant (column 6). Instead, a dummy for whether the country experienced continuous "perfect" democracy throughout the whole decade (i.e. whether the democracy index was equal to 10 for the whole decade) is significantly associated with lower occurrence of mass killings. This association survives the inclusion of income in the regression, both linearly and quadratically (columns 7 and 8). The effect is large.
According to the point estimate, a jump towards "perfect" democracy would be associated with about 2/3 reduction in the probability of massacres (a decrease of 0.11
points from a sample average of 0.17). As for income, (log) GDP is in general negatively and significantly associated with the occurrence of mass killings. In particular, a quadratic specification seems to fit the data particularly well. The estimates suggest that the chances of massacres increase for income levels below about $900 per capita (corresponding to the lowest income quartile in the whole sample), while they decrease afterwards. The quadratic specification for income seems fairly robust to controlling for democracy in alternative ways. P-values associated with the likelihood ratio test are reported at the bottom of columns 4-7.
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A natural extension would be to control for both income and democracy flexibly.
When we include in the regression dummies for democracy and income quartiles, 12 If income is excluded from the set of regressors, mass killings are significantly less frequent among the countries in the fourth quartile of democracy. 13 A rule of thumb indicates that this specification seems to predict the probability of the outcomes fairly well (83% of the cases).
massacres appear to be less frequent in countries at the highest income quartiles but, not significantly so in countries at the highest democracy quartile (column 9).
The simple correlations between mass killings and income suggest that this relationship has changed over time. In the XIXth century, mass killings were more likely in relatively richer countries, while in the XXth century, mass killings more likely to occur in poorer countries. This is not surprising when one realizes that many of the mass killings episodes in the XIXth were perpetrated by rich countries' governments in the process of establishing their authority on the colonies. In the XXth century, instead, mass killings tend to occur more frequently in relatively less developed countries. A similar unconditional result obtains for democracy. We explore these issues in detail in table 3.
First, we refine our basic specification by adding pre-and post-World Wars dummies. None of these is significant. Then we restrict the sample to the XX century. As before, we experiment with different specifications, including quadratic and linear income, and non-linear forms for both income and democracy (columns 2-5). Quadratic income has now a weaker fit, while linear income produces better estimates. Overall, it appears that mass killings in the XXth century are significantly less frequent in countries at the top quartiles of democracy and economic development. (column 5).
We are also able to explore the role of a few other potentially relevant correlates.
For example, a growing body of literature has analyzed the role of ethnic fractionalization as an impediment to effective public policies and, ultimately, to economic growth and as a determinant of civil war (see for example Easterly and Levine, 1997, who discuss the role of ethnic fractionalization in "Africa's growth tragedy" and Collier and Hoeffler, 1999 , who analyze the role of fractionalization in the context of civil wars). In our analysis, understanding the role of the ethnic structure of a country is particularly relevant, especially as most of the episodes are classified as "ethnic or communal"
killings. When we add to the basic specification the measure of ethnic fractionalization developed by Alesina et al. (2003) , we find that the probability of mass killings is related quadratically to fractionalization. In particular, the chances of mass killing increase at levels of fractionalization below 0.46, a value slightly above the sample mean, and decrease thereafter (column 6). The fractionalization measure captures the probability that two randomly selected individuals will belong to different ethnic groups. Hence, a situation in which there are two groups with equal shares in the population would have a fractionalization index of 0.5, close to the maximum threat of massacres. A more ethnically fractionalized situation with many small groups may be less likely to erupt in killings of one group by another than one with fewer and larger groups.
Finally, we are able to correlate episodes of mass killings with indicator dummies for civil wars and colonial, imperial or international wars. 14 We find mass killings to be significantly more frequent during civil wars, and marginally so during colonial, imperial or international wars.
V.2 What makes episodes of mass killing more cruel?
We collected data on the estimated number of deaths associated with each mass killings episode. There is a substantial uncertainty on the estimated number of victims.
For most episodes, we have interval estimates of minimum and maximum number of killings; sometimes, instead, the source reported average number of deaths. Our measure of the number of victims is the average number of deaths, where the maximum (minimum) of the range is the maximum (minimum) number of deaths among all of the sources we draw upon. Given the large variation in the nature and magnitude of the episodes (combined with the presence of substantial outliers), using a log transformation of the data seemed a sensible choice.
Figures 6 and 7 depict unconditional relationships between (log of) average killings and, respectively, democracy and income per capita.
We apply tobit analysis to explore the relationship between the magnitude of mass killings, per capita income, and democracy. In parallel with the probit analysis, we experiment with different specifications − including linear and quadratic income, and non-linear specifications in democracy. All of the specifications include the (log of) population in order to provide a scale for the size of the country, and a dummy for whether the episode occurred in the XXth century.
The results, reported in table 4, suggest that there is evidence for an inverted Ushaped relationship between per capita income and killings. In particular, the number of victims peaks at around $1300 of per capita income (slightly below the sample average).
In general, we find the magnitude of mass killing to be negatively associated with DEMOCRACY, but the weak statistical significance does not allow meaningful inferences.
We then investigate the relationship between income and killings allowing for different slopes in the XIXth and XXth century (table 5) . We find that the quadratic relationship between income and killings still holds. Moreover, and more importantly, democracy is now linearly associated with a lower number of victims (at the 10% level of significance, column 1).
Interestingly, we find no relationship between the magnitude of mass killings and ethnic fractionalization, while mass killings appear to be substantially larger if the episode occurred within a civil or international war (columns 2-5).
V. 3 Robustness checks
We test the robustness of our results by performing estimation under a set of alternative assumptions.
To the extent that we are interested in income as an explanatory variable for occurrence of mass killings, using interpolated income might introduce a further element of endogeneity in the relationship − episodes of massacres might cause substantial economic disruptions and drops in income, with the last occurring at different rates in different countries. In the context of our analysis, this potential problem should be weighed against the benefit of being able to work with a larger sample size and a more substantial representation of countries in the XIXth century. However, in order to make sure that our results are not driven by interpolation we run all of our regressions over the non-interpolated sample. We find that our main result related to income -that occurrence and magnitude of mass killings has a quadratic relationship with income -hold.
Similarly, results are virtually unchanged if lagged values of income and democracy are entered in the specification instead of contemporaneous values. These findings are reassuring but we do not claim that this resolves the intractable problem of causality between income (or democracy) and mass killings. We interpret our results as suggestive associations rather than decisive indications of causality.
One might also argue that our results are a product of the arbitrary decision of organizing the data by decades. To verify that this is not the case, we run all of our regressions on data organized by twenty-year periods. Here as well, our main results hold. Moreover, the organization of the data in ten year periods generates a possible builtin over-counting of episodes, when episodes start in one decade and finish in the following decade. To make sure that our results are not driven by any double counting of episodes, we run our probit specifications using as a dependent variable a dummy taking value of one in the decade when an episode began and zero otherwise. Also in this case, the quadratic relationship between income and mass killing occurrence persists and, similarly to the results reported in the previous tables, no linear relationship emerges between mass killings and democracy.
Finally, one could object that our data includes very heterogeneous episodes, particularly as the number of victims is concerned. Moreover, as we previously discussed, non-democratic governments might have made efforts to keep episodes of mass killings secret, implying potentially important selection issues for our right-hand side variable. However, we expect that episodes involving a relatively small number of victims will be more likely to remain secret, while large-scale episodes will sooner or later become known. To ensure that our results can be generalized beyond these concerns, we constructed two 0/1 variables that excluded, respectively, episodes with fewer than 200 and 500 victims. Our probit results are robust to the use of these alternative dependent variables.
All of these results are not reported in the text but are available upon request.
VI. Conclusions
In this paper we analyze the determinants of mass killings of unarmed civilians in the period from 1820 to 1998. To do so, we built a new data set (and the first one to our knowledge spanning for such a long time series) where we systematize episodes of mass killing and we study their relationship with the level of development and democracy across countries.
We find that episodes of mass killing are more likely at intermediate levels of income and are less frequent only at the highest levels of democracy -only countries scoring a perfect 10 (the highest level in our index) for the whole decade, appeared to have a lower chance of mass killings once we controlled for their income levels. This finding is surprising, especially in light of the vast literature that indicates lack of democracy as a necessary (though not sufficient) condition for gross human rights
violations. However, we should be clear that lack of significance of democracy over most of its range is not the same as proof that democracy does not matter over this range; it is a lack of evidence that the effect of democracy over this range is nonzero rather than positive evidence that the effect is indeed zero.
A closer look at the data reveals that a number of massacre episodes were perpetrated by highly democratic countries. Most of these though are concentrated in the XIXth century, when these countries were engaged in colonial expansion. When we restrict attention to the XXth century only, we find, more reassuringly, that countries in the highest quartile of democracy are significantly less likely to be engaged in mass killings. We should note, however, that, even in this context, the relationship between the likelihood of a massacre and democracy is not linear, implying that we have only found evidence that an improvement in the openness of institutions translates into a lower chance of massacres when countries move to the highest level of democracy. Finally, we find that in the XXth century, discrete improvements in democracy were associated with less cruel massacre episodes.
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